Purpose: This study was designed for identification of the main clinicopathological features of cysts in the oral and maxillofacial regions. Methods: A retrospective observational study was conducted on 164 patients who had been diagnosed with cyst of the jaw, from the database of 168 histopathological diagnoses at the Department of Oral and Maxillofacial Surgery of Busan Paik Hospital at Inje University, from January 2009 to December 2011. The subjects were treated and the following variables were recorded: gender, age, clinical signs and symptoms, histopathological distribution, treatment methods, and complications. A descriptive analysis of the study variables was performed using a chi-square test. Results: Among the 164 patients, there were more male than female patients (male-female ratio: 1.7:1). The most predominant ages were the 20s and 40s. Among the classes of pathological cysts, radicular cysts and dentigerous cysts were the most common, with incidences of 56.0% and 35.1%. Thirty-six percent of the patients had no symptoms; and of those who had symptoms, the main signs and symptoms were swelling (24.4%) and pain (17.1%). The most frequent management method was the combination operation, such as enucleation with or without extraction and apicoectomy of the causative teeth. Of the 164 patients, 13 had complications; and one patient who had been treated with enucleation with apicoectomy had a recurrent cyst. Conclusion: Using a chi-square test, no significant differences in prevalence were observed in relation to gender according to age. Comparative analysis of radicular and dentigerous cysts showed a significant difference in their prevalence according to their anatomical location, however, no significant differences in were observed in their incidence rates according to age.
Introduction
A cyst is an epithelial lined cavity filled with fluid or a soft material and usually grows from the internal pressure generated by the fluid being drawn into the cavity from osmosis. Cysts that arise from tissue that would normally develop into teeth are referred to as odontogenic cysts.
Other cysts of the jaws are termed non-odontogenic cysts (Table 1 ) [1] . As the cyst grows due to hydraulic pressure, it causes resorption of the surrounding bone, and may cause movement of teeth or other vital structures such as nerves and blood vessels, or resorption of the roots of are discovered incidentally on routine dental radiographs.
Cysts are usually unilocular, but may also be multilocular.
In most cases, the cyst lining is sent to a pathologist for histopathological examination after it has been surgically removed. This means that the exact diagnosis of the type of cyst is often made in retrospect. Some cysts may not require any treatment; however, if they do, such treatment usually involves minor surgery for partial or complete removal of the cyst in a one-or two-stage procedure. There are four methods for management of cysts. 
Results

Gender and age
The gender and age distributions are shown in Fig. 1 rates was observed in relation to gender according to age (P =0.105, Fig. 1 ).
Clinical signs and symptoms
Most of the cysts had no symptoms (36%, 59 patients) and were discovered incidentally during a dental examination; however, their expansion may cause clinically noticeable displacement of teeth, and swelling and pain when the cyst enlarges or becomes secondarily infected. These signs and symptoms appear singly or in combination. In addition, some aggressive cysts even cause nerve injury and hypoesthesia (Table 2) .
Histopathological distribution
The distribution of jaw cysts according to the histopathological diagnosis is as follows: radicular cysts, 56.0%; dentigerous cysts, 35.1%; odontogenic keratocysts, 3.6%; nasopalatine duct cysts, 3.6%; and postoperative maxillary cysts, 1.8% (Table 3) . Incidence rates of the most common cysts, radicular and dentigerous cysts, showed no significant difference according to age (P =0.263).
Site distribution
Regarding the anatomic location ( Comparative analysis of radicular and dentigerous cysts showed significant difference in their incidence rates according to their anatomical location (P =0.001).
Treatment methods
The treatment procedures primarily involved enucleation or marsupialization of the cyst. Tooth extraction, root canal treatment, and apicoectomy were also performed. A list of the treatment methods used is shown in Table 5 .
Complications
Postoperative complications occurred in 13 of the 164 patients (7.9%). The most common types of complications were hypoethesia (four patients), fistula (two patients), tooth discoloration and fracture, sequester, and jaw fracture (Fig. 2) . Only one patient experienced recurrence. After proper management of these complications, the healing process normalized and a favorable prognosis was achieved.
Discussion
A cyst is a unilocular or multilocular epithelium-lined cavity with various etiologies, which contains liquid or gaseous materials and develops in both hard and soft tissue.
Bones of the jaws, the mandible, and the maxilla are the bones in the human body with the highest prevalence of cysts. This is due to the abundant amount of epithelial remnants in the jaw bones. Cystic jaw lesions may be epithelial or non-epithelial, odontogenic or non-odontogenic, and developmental or inflammatory in origin. The reasons why a resting epithelium may proliferate and undergo cystic transformation are generally unknown; however, inflammation is thought to be a major factor. The high prevalence of tooth impactions and dental infections in the jaw bones is also important in explaining why cysts are more common in these sites.
With regard to the gender, comparison of the results of this study with those published by other authors revealed several similarities. Tekkesin et al. [2] observed slightly greater prevalence in male patients (57.7%). Choi et al. [3] observed a similar frequency of males (64.5%). In this study, the male-female ratio was 1.7:1 (male: 63% and female: 37%). The highest frequencies were in patients aged 41 to 60 years (40.9%, 67 patients; male: 49 patients and female: 18 patients) and 21 to 40 years (36.0%, 59 patients; male: 35 patients and female: 24 patients). On the other hand, Choi et al. [3] observed greater prevalence in patients in their 30s. Using a Pearson chi-square test, no significant difference in the prevalence rates was observed in relation to gender according to age (P =0.105, Fig. 1 ).
In most cases, after surgical removal of a cyst, it is sent to a pathologist for histopathological examination. This means that the exact diagnosis of the type of cyst is often made in retrospect. In this series, the most commonly diagnosed type of odontogenic cyst was the radicular cyst (56.0%), and this was consistent with the published results of the study reported by Nuñez-Urrutia et al. [4] (50.2%).
The second most frequently diagnosed type of lesion was dentigerous cysts (35.1%), which coincided with the published results of the study reported by Nuñez-Urrutia et al. [4] Moon et al. [5] discovered that pain (48.3%) and swelling (24.1%) are the most common signs and symptoms of a dental cyst. Choi et al. [3] reported similar results: pain, 28.1% and swelling, 28.1%. In this study, the symptoms were also pain (17.1%) and swelling (24.4%). These signs and symptoms usually appear in combination.
Development of raducular cysts is common; their reported frequency varies from 7% to 54% of peripaical radiolucencies [1] . The frequency of their occurrence in the maxilla is 60% [1] . Although they may occur in all tooth-bearing areas in the jaws, they usually occur in the maxillary anterior region. In this study, most of the radicular cysts were located in the anterior region of the maxilla (46.8%, 44 cases). Almost half of them (47.7%, 21 cases) were treated with a prosthetic or endodontic procedure due to luxation or fracture of the teeth before cyst formation.
The most common locations of dentigerous cysts are the mandibular third molars and the maxillary canines, and they rarely involve deciduous teeth and are occasionally associated with odontomas [1] . In this study, 78.0% of dentigerous cysts were located in the posterior region of the mandible (46 cases) and 13.6% in the anterior region of the maxilla (eight cases). Most dentigerous cysts on the posterior area of the mandible were associated with the third molar (95.7%, 44 cases), and only two were associated with an impacted second molar. Thus, if there is an impacted third molar in the jaw, preventive extraction of the impacted tooth or periodic follow-up through radiographical examination is needed in order to reduce occurrence of complications.
In a comparative analysis of radicular cysts and dentigerous cysts, the most common cysts, no significant differences were observed in their incidence rates according to age (P =0.263, Table 3 ), however, significant differences were observed in their anatomical location (P =0.001, Table 4 Most cysts are entirely benign, and some may require no treatment at all. Rarely, if left untreated, some cystic lesions represent locally aggressive tumors that may cause destruction of surrounding bones [7, 8] . Regarding complications during and after surgery, 13 (7.3%) of the 164 patients had complications from radicular cysts (five cases), dentigerous cysts (five cases), and odontogenic keratocysts (two cases). The most common complications were hypoesthesia (34%) and fistula formation (17%). Most types of cysts have a low recurrence rate; however, in odontogenic keratocysts, the recurrence rate has been reported as between 20% and 60%. This high recurrence rate is thought to be the result of the specific abnormal biology of this type of cyst.
Conclusion
1. Among a total of 164 patients, male patients were more common than female patients (male-female ratio:
1.7:1).
2. The patients mainly ranged in age from 41 to 60 years (67 patients; male: 49 and female: 18) and 21 to 40 years (59 patients; male: 35 and female: 24).
3. Using the Pearson chi-square test, no significant difference in the prevalence rates was observed in relation to gender according to age (P =0.105).
4. Among the pathological classes, radicular cysts and dentigerous cysts were the most common, with incidence rates of 56.0% and 35.1%, respectively.
5. Thirty-six percent of the patients had no symptoms; and among those who had symptoms, the main signs and symptoms were swelling (24.4%) and pain (17.1%).
6. The most frequent management method was the combination operation, such as enucleation with or without extraction and apicoectomy of the causative teeth.
7. Among the 164 patients, 13 had complications; and one patient treated with enucleation with apicoectomy had a recurrent cyst.
8. Comparative analysis of radicular cysts and dentigerous cysts showed no significant differences in their incidence rates according to age (P =0.263); however, significant differences were observed in their anatomical location (P =0.001) using the Pearson chi-square test.
Knowledge of the biological behavior and clinicopathological features of jaw cysts enables early diagnosis and adequate surgery, and, thus, helps in the planning stage and in achievement of a good prognosis.
